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(57) Abstract 



PROBLEM TO BE SOLVED: To suppress the \ff nose of 
a semiconductor device which is equipped with a 
MOSFET formed on an insulating substrate, such as an 
SOS or the Dke. 

SOLUTION: A source 20 (n*** or n-type eemloonductDO 
and a drain (n* or n^typa semioonductDr) 30 which are 
constituted of tingle-cry^ sIDcon provided on a 
sapphire substrate 10 are made, and furthermore a ^ate 
oxide film 50, a p*-type potycrystaDine silicon 60 which 
lUnctione as an eleclrode, and an SIO2 layer 70 
lUnctloning ae a protective film are stacked on the top 
of this single-crystaDine sflicon, and spacers 40a and 
40b consistir^ of Si02 ara pnovided at both tidee of the 
stack. This devira is provided with a p'-typs angle- 
cryetaDIne eiltoon 100. between the source 20 and the 
drain 30. and an n~-1ype eingle-cryetBlDne elDoon 110 
hereon, and alao a Uas voHege 80 is aj^isd ao tint 
the eource side 20 is on the low potential eide. 




a9)H*H»flFrt' (JP) 



(12) ^ 



(A) (iDmmm&msn 

#11^11-330475 



(BDInta* 




F I 


H 0 1 L 29/786 




H 0 1 L 29/78 6 1 8 F 


29/78 




3 0 IH 


21/336 




6 1 6A 






6 2 6B 








(21)tiiSS^ 


^S?10- 130445 


(71)aiaA 594021175 







































(54) [9BM(D«»] iMW*:&B 

(57) [^ii^] 

\Wm\ SOS^(^jte»S«_b^C?^^$^^5?bMOSFE 

i/y =3>JcJ:oT^^$tt^>y-:J^2 0 (n* . n^^ 

^(*:) ^KU^>' (n- . nM^^fr) 3 0<b;55Jl^^$ 

0. i^^M^ urmi^-r^s i 02 ^7 0 htmm^kx. 

ffl^SPC^MdWl-llS i 02 1^4 0 a , 

i <^ T ^ ®E 8 0 y 2 0 <|[I;65<£^et{|ij i: /j^ 



70 SiOz® 




(2) 



^m^l 1-3 3 04 7 



im^m 1 1 m.mmm±\m^^i^tLMo s f e ts: 

[0 0 0 1] 20 
[0 0 0 2] 

im^(D&m m 6 \t^^<0 SOS «5tf^MO S F E T 

fc:j:oT«fiS;^n5y-;5^2 (n* . nm^mm ty 
^<o^m^^>v =^><o±ma'X^-hmitm5. mmt 30 

UT«tg-r5n* MC>*^avy =i:/6. Si02 S7 

[0 0 0 3] ^UT. #^^v/]; =2>^6^cmEE^^^l■^i- 
0 0 (A) mSiO]?;^(7:>^-Y^-/^8;^5?^j5S;^nT. 
;^2 • Ku-i'>'3rp1(;imaL:65^n5r ^{cioT^ili!) 

[0 0 0 4] 

[MPJ:55^»b<t 5 i:-r6^M] 

^mcohcocoi 0 Oi^Um-^X±^ <fj:^X\^tio 



iy(DX. ^OBWJI, sos«<o^6»SS±^cJ^fi^$i^ 

^Mo s F E T t:m^^^mi^&m<^ 1 / f y xsrsp 

[0 0 0 6] 

osFKT^m^^^^^i^mmxh^x. sio^«m 
c?3i|£^««:-e«^£$tL;ty-;^ • Kw>^ffi«^. m^m 

1 i^^m^i: iiM^j:^^2 o^mMc^^«<^-em^:h. 

S<t t)^g;v^:^jKifeilS<oml (^#«Soi|^^^fl:-C«^S 

[0 0 0 7] ^fz. m^m.2\z.g^:&^mn. fs*:3gitc 

[0 0 0 8] lt*^i-^2J;i«5^Wl-J:tutf. ^-Y^ 

i-sy^x^^isa^ns^*. i/f y><XdS{£»$tL 
[0 0 0 9] ^f>t::> sS*«3l::#.6^5^fl. m^m2 

^cj3v^■c. t?rfaS2<D*m®(oi|^»<*:-e«^Sc$^x5ffl« 
[0 0 10] ^<omm\:i^fh\-i. /<><r;^ttJE^S]^-r 

.y:7^. b 7 5/:7';65^D(;i< < /j: 1/ f 

[0 0 11] 

^mt^mm:(ommm. m2n^(Dw^^mx:h^s m2^ 

S i02 Ji) ^^B&UTV^5, 

[0 0 12] :z(D^^{^mmn. i^:7r-rrg^gl o± 

2 0 (n* . nS^^fr) ty\^^>^ (n- . nS^^^f 

jiissicji^^*- hg^^bMs 0. mmt i^xmrn-r^p^ m 

<^#j^*iyy 3:^6 0. (^SIK^LT«l«Bi-5s i02 

[0 0 13] -?:UT. y— ;^2 0 i: KU>i'>-3 0 i:<7?ra 

\at. p- ^t^^^Si/y =3:^1 0 0 



(3) 



1-330475 



[0 0 141 m2\c^irx^\c^ ^jsai^y=^>' 

6 o\cn=^:y^^ h^—/>9 0^SR^t^c>^^TV^5^* 

ai93^)^ rt7:^2j<x>r hSfB9 3 i: KU^>'3 0 

(y-;^2 0) t<Dffi«lW*ftSS:fa5^«)02g^S9 2 

roTj^T'-r ^^^^^^^iJ^ h^9 3 Hp- mm^SLi 0 0 10 

[ooi5]»:{-. ^(Dx^fmmco^mi^mmconit 
*a^i§i3^#fiP,uTiftegi-^p ^r. 1^:7r><TStg 

l±tw, 3:tf^:^i/^/W^SfC<toTJ?$ 2 0 0 0 

(A) o^JgSi^y 3.:/^?^^-^^ ((US (a) ) o 
[0 0 16] *^Sco±t^i o o (A) (om^tm 
(S i02 ) ^J^^b. '^;^^&Ux*mM.(D^<^-XD 

5 X 1 0^2 m(OmS.<7:>^ ^l^^t:^u > (BM ^7 0 
(keV) <D:^:^/\^^—X^:tl^^7<-t^tm^. Ic 20 

m2 ^it^ 1x1 0^^ m(omm(D^ :t>^<\:V :^ (P* ) 

^4 0 (keV) (0:^:^/1^^— :^>'l[^A't^o wCO 

[0 0 17] m^. m-xMx-f^^x^itmc^. 
u^WL^f^^. 8 so*" ^mtmm(om^:^:^(ow 

ffi^p^Tv-y v^®^g^^b^i^Tj?$ 1 0 0 (A) (D 
$ 3 000 (A) (D^W&i^V =^:^6 o^m^T^o ^ 

lcm2 5 X 1 0»4 <eiD>^^>{ti3}?C2 

>- (BF2 M ^3 0 (k e V) <7?3i;^^>rU^— 

(EI 3 (c) ) o 
[0 0 18] CVD{c:<i:oTff$3 o o o (A) 

(DS i O2 ^JtS^-^rTS i O2 ^7 0^J^fi5cU. 

^m1l^^'^5'-^^^?i^^ufcm^;l9 0 0" c. ^m^:^(D 

I^H^F^Tl^rar^-zu^S^rfToT, #?eSi^y=^ 
>6 0tOf&14{l:. iSXV^. n- ^^1 1 0 p- ^^1 

0 0 (om^K^Wc^n 0 o y ^^ir/jfo-coirt^^.^ 4d 
i&<omn«^\'±'^yr^r • vy 0 3 o o 

(A) m&<o&:m\c^nibf\^^ ms (d) ) . 

[0019] 1 c m2 t) 1 X 1 0 »3 

:^>'{t:y >- (P* ) ^6 0 (keV) c^J^^yU^^— 

-e>r;^->'^AUT. 1 0 0. 1 1 O(?:?ii^<soi;in^(75 

(1113 (e) ) o 
[0 0 2 0] ;^.^-H^^C0 S i Oz ^ritffl U (SI 

3 (f) ) . ^ti%:m:fy^=^iy'f'>^VX:^-<—^4 0 
a. 4 0b$:?^^-r5p ^UT. 1 c ^fc 9 2 X 1 so 



0J5 <@OSSO?ttlR^:^> (As*) 1 5 0 (k e 

V) (D=^:^^/U^-X^:^>'^7<l.X. Offl^S:?^^ 
UTy-;^2 0. K W>'3 0^?^fi^i-5 (S13 
(g) ) o W!^\^it^'f^:^>^^ ha5 9 3 t;i» 

Icm2 ^fcil) 2 X 1 0l5{@^7)ilS^7):7y>fl:;^f^>' 
'<:^:/ (BF2 * ) ^6 0 (k e V) (D^^^^Jl^^—X^ 

J: 5 >i»3&XStc ioTia 1 t;i^-r^^«:3£B^»3fi-r 

[0 0 2 1] l2Il{^:^-r^«{*^eo#feSv'y 

3^^6 o{c«jE^Ripr-rs t^-^^/n 5 otm^^ti 

i^y ziv-e O^pMi: U;6^on- ®^iio^?g^uyb 
OT. •? to 0 . 6 (V) mmxh^o ^UT. 

y ^J^-SS^iT^^jg^i^y aV-Hl^l^^aS (nS) ^ 
?'j:'9^$:^fp]«75eM;65/h$< ?^j^5C0T\ ^^^-/l-15 0 
CO®;^^;655 0 0 (A) U&t^^^X^m<ti:y). n- ^ 
«1 1 0 iry- hm<tms 0 ^(0|^®;5^^S«:frFRjl-^ 

Jit). 1/f /^:^^nm'r^:z,tib^^mtfj:^o 
[0 0 2 2] ^ib\Z^ p- ®4JlOO{Ctl, y—y^m^ 

i^mi^Lmtl.fzy<^T:7.mm7!)*^^^^tlX\^^^fzi^. K 

y :7 hm.^\:x-^y7^r^m\zmm'^'r^-^^=^:^^^ 
hmmms 4\z^^x^mz\±^m^ix. ^m\z^^h 

[0 0 2 3] ID 4 tern 2 0^i6(OJl^«g0^^f$:3^etO»f 

Mm^^-To :i<oiij£<75?i^iii(75it5^»^^efiP^Mos 

T^rS«l OJilc^JtbtLfc^^^v-y =1 vt;iJ:oT 
1t^$n^y-:J^2 1 (p- . pM^^<^) i:KWV 
(p* . pM^»« 3 1 i:;5S?^^fe$n. ^^Jci. 

^^Si/i; =r>(D±a5(cii>>*- h^^ki^s 0. mi^^L 

T:^Hg-r'5n- M(^)^SSvy =r>^6 0. i^SMi: UT 
S S i 02 g 7 0 t ;55SS$ttfflSei5tOi^{S!l®(C 
(ISiOa 1^4 0 a. 4 0 b ;65S^*t ib^X 

[0 0 2 4] ^UT. y— ;^2 1 ^: KU-Y V3 1 i:(0|B3 
n- Mcom^Si^y =^^1 0 1 <t roidJF^^^ 
nfcp- Mc^om^rB-^-y ^'^^l 1 1 i:;^s|S^tbtLTV^5 
^^lll, /<^r;^miE8 1 (^?iJ^t^-0. 5 (v) ) 

y-;^ 2 imf^WiBMhtiL^^^ib ^c^■5J$i^rv^-5o 
Lfc J: b tmmm. ^ ^.c S J; 5 Jc-r ;r ^^A^^Si-^v 

[0 0 2 5] ^^svy =«^^6 itcmjE^Si"^i- 

S^r^-Y^/H 5 l;55?^^$;jXT^aiKj®t/j:^>;6^ Z 
^O^^OL#V^'SaJE^l. ^i^S'Vy = 1 Sr nM^ L 
d^op- SSci 1 1 S^J^^J*uy^co•C. tJfeJfeil to 0 . 6 



(4) 



1-3 3 04 7 



$<<£^)0-C. ^^^-/H 5 l(^J?^d55 0 0 (A) g 

[0 0 2 6] n- ®«ioi(c:tt, y-;^ffl!l$r 

[0 0 2 7] m5\cm3 (Dmm(Dmm(D^m^i^mm(Dm 

^x;^::. 7 0 0 AmSoit:RW»V^:^^ftvy a^Hlio 

T«^$n5y-;^2 2 (n- . n^^^^) ^Ki->r 

(n* . nS*^« 3 2^XiSj^^$;h.. ^^tC. r 20 

(o^^Si/y 3>'6o±aji;i«y- hm^tms o. ms^: 

[0 0 2 8] ^LT. y — :^2 2 t VU^^l^S 2 t(Dm 

^n^p- -s^i 0 o^?^^^L/^v^J:9^:lxs^M^^T 

[0 0 2 9] ^S^Si^y =^:x6 0^^:mJE$:RlpI-r 

5 t^-y^^/n 5 2;ei5?^^S$t^T^il^li^?^£5;5^ ^ 

;5^on- ®4Sl 1 2 ^?^^U;/i:0-C. ti§*iit)O0. 6 
(V) ^T^5c ^UT. v-y =« v^S±C7)^S^C/ 

y ^-fi 1^ c^mM (n®) <b7^^'9i^$:fe-f^<oi«ii:&5/js 
$<j^jr6<o-C. ^-y^/n 5 2<ojp:^:dS5 0 0 (A) m* 

s^ti^5i5<j:Djp:<?:t'9. n- mmi I 2 t^-hmitm 
[0 0 3 0] ^±w^\.x^f:ii^^m<o%-m(omm^x. 



Ufc S O SSitOMO S F E T ^^mt* S ^ ^ t^'^m\Z, 
[0 0 3 1] 

f y-<X;i5{g:«^tL^>o 

[0 0 3 2] lf*:S3|c«5^0>^t-.tixf^. 

[1112] ^^mcm^mmmm(D^^mi^mm(ow-mmx 
[0 3] ^mi^mm:<Dmmj:m^^m-r^^mmxh 

So 

[04] *«?g»;i#.S^2(D^t£?^«i«Oi|t«<*:^B'^»f 
[0 5] :*:^igjCfi^.S»3cO*5SJ^t^(7)^«»$^Sf^»f 

[0 6] ^i£m&m<Dwimmx:h^o 

2 0 y— ;^ 
2 1 y— >^ 

2 2 y—;^ 

3 0 K V 
3 1 Ki-'^f V 

3 2 KU-<>- 

4 0a 1^ 

4 0b »^ 

5 0 ^j^- hmitm 

6 0 ^jfe^v-y^v- 

6 1 ^jtsi^y^v 

7 0 S i O2 S 

8 0 y<^T:^WE 

8 1 y<^r:^mjE 

9 0 

9 2 

9 3 ^T^^^i^-iJ^^ hgp 

9 4 Tiffin's h^mai 

10 0 p - m.^ 

10 1 n- 

110 n- 

111 p- fflSJ 

112 n- ®«6 



7 



4#ra¥l 1-330475 

8 



15 0 ^-Y^/^ 15 2 ^-r^/^ 

15 1 ^-Y^/^ 



mi] , [@2l 




U2 



(6) 'HrM^ 11-330475 



me] 



f 



n+ 1 



